A planar quasi-optical Schottky receiver based on the quasi-integrated horn antenna has been developed and tested over the 230-280GHz bandwidth. The receiver consists of a planar GaAs Schottky diode placed at the feed of a dipole-probe suspended on a thin dielectric membrane in an etched-pyramidal horn cavity. The diode has a 1.2pro anode diameter and a low parasitic capacitance due to the use of an etched surface channel. The antenna-mixer results in a measured DSB conversion loss and noise temperature at 258GHz of 7.2dB:tz0.5dB and 1310K+70K, respectively, at room temperature. The design is compatible with SIS mixers, and the low cost of fabrication and simplicity makes it ideal for submillimeter-wave imaging arrays requiring a 10-20% bandwidth. 
INTRODUCTION
Fundamental waveguide mixers using whisker-contacted Schottky diodes are currently used in room temperature submillimeter-wave receivers. Although whisker-contacted diodes do not suffer from a large parasitic capacitance and waveguide mixers can be mechanically tuned for the optimium performance, the waveguide mixer and associated corrugated-horn antenna are very expensive to machine for frequencies above 200GHz. Integrated receivers consisting of a planar antenna and a planar diode are easier to manufacture, smaller, and much less expensive than waveguide mixers when produced in large quantities. They can also be arrayed for imaging applications without a substantial increase in cost. A planar low noise receiver for the millimeter-wave region was developed and tested by Ali-Ahmad et al. [1] . The receiver is tunerless and its performance compared favorably with the best wideband tunerless waveguide mixers over the 86-106GHz frequency range. The quasi-integrated horn antenna used in the receiver has a directivity of 20dB, a high Gaussian coupling efficiency and a wide bandwidth (20%). The dipole-probe suspended on the membrane inside the horn is designed so that its impedance offers a close conjugate match to the diode impedance, eliminating the need for an RF matching network. This results in a wideband mixer circuit that forms an integral part of the antenna structure. In this work, we present a 250GHz receiver based on the quasi-integrated horn antenna [1] . The receiver can also be fabricated using SIS junctions and offers a practical solution for submillimeter-wave imaging arrays.
ANTENNA AND MIXER DESIGN
A quasi-integrated horn antenna has been designed by Eleffheriades et al. [2] to overcome the limitations of the large flare angle of the integrated horn antenna introduced in [3, 4] . In this design, a flared machined section is attached to the front part of the integrated horn antenna to result in higher gain patterns (Fig. 1) . The abrupt change of flare-angle at the junction of the integrated section and the machined section of the horn acts as a mode converter that excites mainly the TErn, TE12/TM12 and TE30 modes.
